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Since bad mine-roof conditions d i r e c t l y  a f f e c t  mine production and s a f e t y ,  i t  is 
important to  be  ab le  t o  d e t e c t  or i den t i fy  the  loca t ion  of a reas  where such conditions 
a r e  l i k e l y  t o  be encountered i n  undeveloped por t ions  of coa l  reserves.  
of the  geology assoc ia te5  with the  coa l  seams i n  our Cambria Division mines i n  central 
Pennsylvania as w e l l  a s  from discussions with our coa l  mine opera tors ,  w e  worked out  a 
model based on geological va r i ab le s  t h a t  w i l l  make it poss ib le  t o  i d e n t i f y  a reas  of po- 
t e n t i a l l y  bad mine-roof conditions pr ior  t o  mining. The geologica l  f a c t o r s  i n  t h i s  model 
a re :  the in t ens i ty ,  d i r ec t ion  and ex ten t  of sur face  f r a c t u r e s  as determined from a e r i a l  
photographs; the nature and thickness of the  s t r a t a  immediately above t h e  coa l  seam; t h e  
thickness of the overburden; and the  presence and ex ten t  of anc ien t  stream-channel 
depos i t s .  Taken toge ther ,  these  geologica l  f a c t o r s  i n  a conventional mine-development 
plan should make i t  poss ib le  t o  ass ign  a r e l a t i v e  ranking of the  roof condi t ions  tha t  a r e  
l i k e l y  t o  be found as mining progresses over the  ex ten t  of the  coa l  r e se rve .  Of course,  
quan t i f i ca t ion  of t h i s  ranking w i l l  r equi re  a thorough knowledge of t h e  independent r o l e  
of each of t h e  geological va r i ab le s  i n  mine-roof condi t ions ,  and t h i s  w i l l  be  accom- 
p l i shed  a s  mining advances over a l a rge r  por t ion  of t he  a rea  under study. Once the  
required information is obtained, the model w i l l  no t  only enable us t o  pinpoint the  loca- 
t i o n  of bad mine roof i n  coa l  reserves  but  should u l t imate ly  provide t h e  guide l ines  f o r  
working out mine-development plans t h a t  w i l l  r e s u l t  i n  opthum produc t iv i ty  and maximum 
s a f e t y  throughout t he  l i f e  of t he  coal reserve. 

From our s tud ie s  


